Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen Zwecken und zum Privatgebrauch gespeichert und kopiert werden.
Introduction
The importance of international migration and remittances to the economies of poor developing countries is well known to academics and policy makers. With respect to the economy of Bangladesh, the contribution of international remittances to the balance of payments of the country is well known. However, at the household level, the effects of remittances are less clear and understudied, in particular accounting for effects of internal (from other parts of the country) as well as international remittances. Data from the Household Income and Expenditure Survey (HIES) 2010, conducted by the Bangladesh Bureau of Statistics, demonstrates that about 12% of Bangladeshi households received internal and about 9% received international remittances (Chowdhury 2015) . The recent academic and policy literature largly ignores the vital role played by internal remittances. This study aims to address this gap by analysing the effects of both internal and international remittances on the purchase of assets by Bangladeshi Households using HIES 2010.
This study regards internal and international remittances as treatments and then evaluates the impact of these treatments on net assets. The data on internal and international remittances are available as continuous variables. Our research question and availability of data allow us to utilize the Genaralized Propensity Score (GPS) method developed by Hirano and Imbens (2004) that made possible evaluation of the impact of a continuous treatment variable. Though a number of papers on remittances have evaluated the impact of binary treatment via the Propensity Score Method, this paper is likely to be the first application of the GPS method to the remittances literature.
The paper aims to address the hypothesis of the fungibility of remittances. If remittances are fungible, that is, if they are regarded as any other income by households, there should be no difference between the impacts of internal and international remittances. However, previous studies revealed that internal and international remittances are used differently by households of developing countries.
In Bangladesh, it is commonly perceived that international remittances are used mainly in acquiring assets, but there is currently no empirical evidence.
Remittances and assets in Bangladesh
An additional contribution of the study is its focus on the Asian region. Many Asian countries including Bangladesh have significant positions in the global economy in terms of migration and remittances. However, most existing studies focus on a Latin American countries. There is a great need for studies, irrespective of the availability of quality data, aiming to analyze the effects of remittances in Asian countries. This study should be considered as a step towards filling this gap.
Through the utilization of GPS method we aim to identify the relationship between remittances and net assets. For internal remittances we find an inverted Ushaped relation, which implies that for a higher amount of remittances the assets accumulation falls. With respect to international remittances, we do not observe a clear cut relation between remittances and assets. The results also indicate that the amount of remittances is likely to be an important factor for the accumulation of assets. This finding therefore generates an important understanding on the utilization of remittances in Bangladeshi households, which could also be tested for other South Asian countries such as India, Pakistan and Sri Lanka.
The remaining sections are as follows. Section 2 provides a brief review of literature on migration and remittances. Section 3 provides a brief description of the Generalized Propensity Score method. Section 4 discusses data and descriptive statistics. Section 5 estimates the impact of internal and international remittances on assets using semi-parametric techniques. Section 6 runs further analysis using a parametric method. Section 7 discusses the results and concludes.
A Literature Review
The remittances literature looks at the effects of remittances on poverty, health, education, investment, labor force participation, economic growth etc. As the literature is large and growing (although Asian countries remain relatively underrepresented), we do not attempt any comprehensive survey of the literature here, rather the readers are referred to recent surveys like Adams (2011 ), Yang (2011 and Sirkeci et al. (2012) .
The focus of our study is the impacts of internal and international remittances on accumulation of assets in Bangladesh. Though limited, a number of studies have Remittances and assets in Bangladesh estimated the effects of remittances on assets and investment of households in various parts of the world. In a pioneering study, Adams (1998) looked at both internal and external remittances in rural Pakistan and found that external remittances have a positive and significant effect on land accumulation while internal remittances have a positive and significant effect on the accumulation of agricultural capital. Mansuri (2007) found that migration has a large positive effect on land purchase in Pakistan. Quisumbing and McNiven (2010) found that in Philippines, remittances have a positive impact on housing, consumer durables, non-land assets. De and Ratha (2012) found that, in Sri Lanka, remittances contribute to an increase in human capital accumulation among children; however they did not find any evidence of a significant increase of households' asset accumulation. Garip (2014) studied the effects of internal migration and remittances on wealth accumulation in rural Thailand and found equalizing effects of migration, as rich households lose productive assets with migration while poor households gain productive assets. Ahmed et al. (2016) studied the asset accumulation pattern in Pakistan and found that foreign remittances resulted in a substantial increase in assets however no such pattern was observed for domestic remittances.
A few studies looked at the effects of migration and remittances in Bangladesh. Mahmud and Osmani (1980) , in a pioneering work, investigated the relationship between overseas workers remittances, balance of payment, income and savings of households. Stahl and Habib (1989) using CGE modelling demonstrated that that remittances may increase the production of domestic consumption and intermediate products. Among the recent studies, Siddique et al. (2012) using time series data over a 25-year period found positive effects of remittances on economic growth in Bangladesh. Khandker et al. (2012) using the survey data of 480,918 households, found that seasonal migration helped households to smooth consumption and that the probability of migration was higher in the households with a high dependency ratio, a high dependency on wage employment and in villages with high unemployment. Chowdhury and Rabbi (2014) using the annual data from 1971 to 2008 showed that influxes of workers' remittances significantly appreciates the real exchange rate and deteriorates the external trade competitiveness. Hatemi-J and Salah Uddin (2014) found that poverty reduction and remittances in Bangladesh affect each other.
Chowdhury (2015) utilized Household Income and Expenditure Survey data of 2010
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Though the possibility of existence of other studies cannot be excluded, it appears that the amount of studies on migration and remittances in Bangladesh is rather limited relative to the position of Bangladesh in terms of migration and remittances in the world economy. The use of survey data in Bangladesh is rare and to our knowledge, no study assessed the effects of remittances on households' assets or wealth in Bangladesh using the HIES data.
As the present study applies a variant of Propensity Score Matching (PSM) technique, we now attempt a short review of the literature that used PSM in the analysis of the effects of remittances. Cox-Edwards and Rodriguez-Oreggia (2009) is among the first studies to use Propensity Score Method to analyze the effects of remittances on labor force participation. The study found that persistent remittances do not significantly alter the income levels of the recipient households in Mexico. As remittances mainly replace the pre-migration contribution with no significant surplus, the labor supply price remains unchanged. Acosta (2011) studied the effect of remittances on school attendance and child labor in El Salvador. The study found evidence of a strong reduction of child wage labor in remittance-recipient households and an increase in unpaid family work activities for children in those households. The overall impact of remittances on schooling is insignificant although the school attendance of girls seems to increase upon remittances receipt. Mueller and Sharif (2011) studied the effects of international remittances on schooling in India and found evidence of positive correlation between remittances and schooling of teens. JimenezSoto and Brown (2012) found that the net improvement in income from remittances contributes substantially to poverty alleviation in Tonga. Bertoli and Marchetta (2014) analyzed the effects of migration of poverty reduction in El Salvador. They have found that the effect of migration of poverty reduction is positive and significant although sensitive to possible violations of the identifying assumption of selection on observables. Fransen and Mazzucato (2014) studied the effects of international remittances on post conflict urban Burundi and found evidence of strong effects on non-productive assets, such as living conditions and food security and weak effects on productive assets, such as asset ownership.
Instead of using binary treatments, we applied Generalized Propensity Score developed by Hirano and Imbens (2004) that allows for utilizing continuous Remittances and assets in Bangladesh treatments. Though we have not seen any application of the method in analysing the effects of remittances, it has been applied in a number of studies in relation to migration such as Egger et al. (2012) and Serrano-Domingo and Requena-Silvente (2013).
Generalized Propensity Score
Generalized Propensity Score (GPS) method has close association with the Propensity Score Matching technique developed by Rosenbaum and Rubin (1983) .
The general idea of Propensity Score method (PSM) is that in field data or observational studies, comparable control and treatment groups are not available.
Therefore propensity scores, which is the probability of receiving treatment, are 
at particular levels of treatments. Hirano and Imbens (2004) generalizes the unconfoundedness assumption for binary treatments made by Rosenbaum and Rubin (1983) to the continuous case as,
It is referred as weak unconfoundedness, as it only requires conditional independence to hold for each value of the treatment, rather than joint independence of all potential outcomes. Assuming that the conditional density of the treatment given the covariates is given by
, the generalised propensity score defined by Hirano and Imbens (2004) is,
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The GPS has a balancing property similar to the balancing property of the propensity score. Within strata with the same value of the   x t r , probability that t T  , does not depend on the value of x , i.e. the GPS has the property that
. In other words, when looking at two pairs with the same probability, their treatment level is independent of observed covariates. The definition of GPS does not require unconfoudedness, however, in combination with unconfoundedness, it implies that assignment to treatment is unconfounded given the GPS. Hirano and Imbens (2004) stated that GPS can be used to eliminate any biases associated with differences in the covariates. The procedure consists of two steps.
First estimation of the conditional expectation of the outcome as a function of two scalar variables, the treatment level T and
Second, to estimate the dose-response function at a particular level of the treatment by averaging this conditional expectation over the GPS at that particular level of the treatment,
It is important to note that equation (8) does not imply averaging over R ; rather over the treatment level of interest.
GPS has a useful role in our present study because of possible selection bias problem as households that received lower amount of remittances can be different from the households that received higher amount of remittances (See Adams 2011).
GPS provides a solution to this selection bias problem as equation (7) The GPS is estimated employing a suitable functional form. Specifically,
Where is a link function, is a probability density function, ℎ is a flexible function of covariates depending of unknown parameter vector , and is scale parameter.
The probability distributions allowed are normal, inverse Gaussian or Gamma distributions. Maximum likelihood model is used to fit the models. Common support is imposed by Bia et al. (2014) using the procedure developed by Flores et al. (2012) which in turn utilizes an extension of the method employed by Dehejia and Wahba (2002) . Firstly the sample is divided in intervals according to the distribution of treatments. For each interval GPS is evaluated at the median level of treatment in that interval for all units. The common support region with respect to that interval is obtained by comparing the support of the distribution of GPS for the units in the interval with the individuals not in that interval. Finally sample is restricted to the units who are comparable across all intervals.
Another important ingredient of estimation of GPS is testing the balancing property. The balancing property refers to the characteristics of correctly specified GPS to render statistically insignificant mean difference of covariates. In PSM the balancing of covariates are generally evaluated through comparing the mean differences of treated and comparison groups. The balancing property in the case of a continuous treatment can be tested by dividing the sample into sub-intervals and evaluating statistical significance of the differences of the mean of an interval against other intervals, which has been implemented by Hirano and Imbens (2004) . Flores et al. (2012) developed a procedure utilizing the likelihood ratio test which has been implemented in this paper following the STATA routine of Bia el al (2014) and to be discussed in due course.
After the GPS sufficiently balances covariates, the next step is the estimation of dose-response functions (DRF). Bia et al. (2014) 
Data and descriptive statistics
The study utilizes the data of Households Income and Expenditure Survey ( Table 1 presents these statistics by segregating the households in rural and urban locations. The incidence of both internal and international remittances is higher in rural households compared to the urban households.
The study treats the internal and international remittances received by households as treatments and net assets as outcomes. The net assets in our paper equals the purchase of land, property and other valuables minus the sale of any assets in the survey year. As not many households received internal remittances above Tk 200000, we treat remittances above Tk 200000 or 2 Lac 1 as outliers and drop them from subsequent analysis. Table 3 shows that the minimum amount of international remittances is 4. Though the minimum looks very low, on the average international remittances is Tk 90623.91 which is about 6 times higher than the average internal remittances in Table 2 . Comparing between the net assets from Table 2 and 3, we see that it is about 2.5 times higher in the Table 3 , however 10 times smaller than the average international remittances. Interestingly about 44% households receiving remittances has a female as the head of the household. On Table 3 we also see that more households reported to have members abroad though it is still only about 4%. The per capita consumption figures in Table 3 are interestingly almost the same as the one in Table 2 . In the tables we presented summary statistics for households with remittances up to Tk 2 Lac. For the estimation of GPS we utilized, as well, other intervals of remittances such as between Tk 25000 to Tk 2 Lac for both internal and international remittances, and up to Tk 8 Lac for international remittances. We skipped presentation of all the summary statistics for the sake of brevity.
Estimation of GPS and the dose-response functions
The section discusses the estimation of GPS and dose-response functions. The treatment variables in our sample are internal remittances and international remittances received by the households. The histograms and summary statistics indicate that the treatment variables are not normally distributed. Therefore, the estimations of GPS and dose-response functions are conducted using a Gamma distribution.
Internal remittances
This subsection estimates GPS and dose-response functions regarding internal remittances as treatments. It should be noted that many households received only a small amount of remittances which seems negligible compared to the asset price in
Bangladesh. An analysis therefore has been conducted dropping the households that received remittances below Tk 25000. Two households reported to have net assets above Tk 10 Lac. Those households were dropped with the truncation of the sample. The balancing test is conducted performing three regressions. They are (1) Restricted, which included all the covariates, (2) Unrestricted, includes both
Covariates and GPS terms, and lastly (3) GPS, which only includes the GPS terms. If Comparing with what has been observed in the Figure 2 , we may conclude that net assets increase at a lower level of remittances however declines as the size of internal remittances goes up.
International remittances:
A total of 1106 households reported to have received international remittances. The analysis in this section has been conducted using international remittances up to Tk 2 lac 3 and from Tk 25000 to Tk 2 Lac. The average size of international remittances is larger than internal remittances, we therefore have also Table 4 . As before the LR-test results presented in Table 4 reveals that GPS sufficiently balances covariates. This is evident from the p-values of the LR tests. As the balancing test produces satisfactory result, we proceed to estimation of dose-responses and derivatives. The results of this section are mixed, though can be summarized as follows.
For a lower level of remittances we observe that the net assets go up, however when the level is high we do no observe similar impact rather observe a decreasing tendency. The results show that internal and international remittances have some similarities in utilization, and a higher level of remittances may result in a decrease of assets. 
Parametric estimation of GPS and Dose-response functions
The estimation of dose-response functions here utilized a non-parametric approach, which is different from the parametric approach used by Hirano and Imbens (2004) . To investigate further, below we employ a parametric method of estimation following the STATA routine of Guardabascio and Ventura (2014) . The STATA routine developed by Guardabascio and Ventura (2014) closely follows the approach adopted by Hirano and Imbens (2004) and Bia and Matei (2008) . The implementation is conducted in following steps:
Step 1: Estimate GPS using a generalised linear model, as in Bia et al. (2014) Step 2: Balancing property is checked by utilizing the blocking on GPS approach developed by Hirano and Imbens (2004) . Potential treatment values are divided in K intervals and GPS is estimated at user specified representative points (e.g. mean of each interval) for each units. Within each treatment interval, estimated GPS is divided in m intervals. Within the same GPS interval, the mean differences of covariates are tested for the unit that belongs to the same treatment interval with the mean difference of the covariate for the units that belong to other treatment intervals. Then the mean differences weighted by the number of observations in each GPS group are combined.
The balancing property is satisfied if the mean differences of covariates are insignificant which is demonstrated through t-tests.
Step 3: Estimating the conditional expectation of outcomes given the treatment and GPS using a parametric regression function, i.e = 0 + 1 + 2 2 + 3 + 4 2 + 5
Step 4: Estimate the dose-response function by averaging over the conditional output for each level of treatments.
[
Below we present the diagrams of GPS and dose-response functions. However for international remittances up to Tk 8 Lac, the dose-response and derivative show an increasing trend. This specific result is dissimilar to the one obtained using the non-parametric approach.
Discussion and conclusion
In the previous section 5 and 6 we have analysed how remittances affect net purchase of assets in Bangladesh. The idea of fungibility of remittances implies that households should treat remittances like any other sources of income and there should be no impact of the sources of remittances on the use of remittances. However, in Bangladesh, it is in general believed that international remittances are largely used for asset accumulation. From the diagrams of dose-responses and derivatives obtained in various sections, it can be interpreted that with a lower level of internal remittances households increase the purchase of assets slightly, however at a higher level of internal remittances assets purchase falls.
For the international remittances, we observe that international remittances may be used for assets accumulation however a clear cut relationship is not observed.
The results obtained using non-parametric and parametric approach produce dissimilar results. Therefore the results do not allow us to reach the decision that the international remittances are used for asset accumulation. It is also likely to be linked with the size of remittances. De and Ratha (2012) found that international remittances are not fungible as they are targeted better and senders closely monitor the uses. In our paper we have however found some evidences supporting the fungibility hypothesis. In this regard it should be noted that remittances are private transfers which constitute incomplete contracts between senders and receivers. Torero and Viceisza (2015) conducting an experiment, identified that migrants prefer how receivers spend remittances. Therefore the motivation of remittances is important as well as is the interest/cost of the sender to monitor the use of remittances. Rapoport and Docquir (2006) identified inheritance as an important motivation for remittances.
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As households assets are tangible assets the remitters have direct claim and interest in the ensuring that use of remittances. However assets/wealth acquisition requires a larger amount of remittances, relative to other motivation of remittances, such as altruism or exchange. On the other hand, assets require a significant endeavour in monitoring and maintaining. If mechanism for that is absent, a household may not invest by accumulating assets.
The above paragraph therefore points to one of the limitations of our study, that is the presence of household level unobservables. Though the HIES provides a substantial amount of household level data, it surely misses many. Though GPS sufficiently balanced the household in our analysis, the constructed GPS could not take unobservables into consideration; hence the validity of the unconfoundedness assumption can be still questioned.
Our paper does not look at different components of assets such as whether remittances are used for acquisition of lands or property or to buy valuable assets. We aim to do it in a separate paper as the current paper is already dense in tables and diagrams. Note that households may maintain a portfolio of assets, accordingly may acquire different types of assets. Therefore just looking at one or two types of assets may not deliver a proper understanding of assets acquisition behavior of households.
Nevertheless, this paper provides important understanding on households' utilization of remittances. The impact of remittances in Asian countries is relatively understudied. Though we only worked with Bangladesh it can be easily replicated in other countries of Asia subject to the availability of data. Additionally it importantly looks at internal remittances which are currently neglected in migration research. We expect that therefore this paper will attract significant academic and policy level interest in the near future.
Regression results for the estimation of GPS. Notes: *** p<0.01, ** p<0.05, * p<0.10
